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Command Management Prototype 

Command Level Constraints 

Ground Script Changeover 
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Command Constraints 

Purpose 
• Identify Constraint Types 
• Evaluate Performance Considerations 

Approach 
•	 Studied Constraint Checking on Existing Missions 

- WIND/POLAR CMS 
- PARR 

• Requested Information on Constraints from LMC 
• Discussed Constraint Rule Types with FOT 
• Examined Need for Interactive Constraint Checking 
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Command Constraint Results 

Wind/Polar Disadvantages 
• C Code, Not C++ 
• Searches Entire Command List for Each Constraint 

PARR Disadvantages 
• Focuses on Activity Level Constraint Checking 

Customized Solution 
• Lessons Learned from Wind/Polar and PARR 

- Rule Types 
- Integrated FOT Suggestions 
- Database Defined Constraints 
- Associating Constraints with Command Facilitates Access 
- Command List Implemented as Doubly Linked List to Allow 

Forward and Backward Search for Constraint Satisfiers 
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Command Constraint Results 

•	 Command Model will Spawn New Process to Perform Constraint 
Checks 
- Allows for Simultaneous Checking of DAS Command List, RTS 

Definitions, Activity Definitions, and Procedure Definitions 

• Interactive Command-level Constraint Checking Can be Eliminated 
- Command Sequences Within an Activity Definition are Constraint 

Free 
Reduces Probability of Command-Level Constraint Violations in 
Scheduling or Load Generation 

- Activity Constraints are Interactively Checked at Scheduling 
- Reduces Amount of Data to be Passed between PAS and CMS 
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CMS Ground Script Changeover 

Purpose 
• Streamline Transition from One Ground Script to Next 
• Eliminate Need for Configuration Management of Ground Scripts 

Approach 
•	 Discussed Operations Concept with FOT 

- Present Current and Proposed Concepts 
- Get Feedback 

• Analyzed PDR Design of CMS and FUI 
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CMS GS Changeover Results 

CMS Will Maintain Continuous Ground Schedule 
• New Directives Merged into Ground Schedule When DAS Received 

User Will Request Portion of Ground Schedule Based on Time Span 
•	 Previous User Edits of Ground Script Will Be Retained When New 

Portion of Ground Schedule Is Loaded 
• User Will Be Notified If Request Is Not Contiguous 
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CMS Reuse Maximization 

Purpose 
• Reuse Software Across FOS Subsystems 

Approach 
• Analyzed Prototype Design of PAS Interface and CMS Processes 
• Analyzed PDR Design of CMS and other FOS Subsystems 

Results 
• Merged Command Directive Class with FUI and DMS 
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FUI Directive Object Model 

FuClParseDirective 

FuClComment 

FuClAlgebraicExp 

FuClLogicExp 

FuClFunction 

FuClInstruction 

FuClLocalVar 

FuClLabel 

FuClLiteral 
FuTdSingleDataSource 

cont. data_sources 

myDataSourceId 

myOperator 

Evaluate(FuClLiteral value1, FuClLiteral value2) 

myName 
myValue 

Evaluate(FuClLiteral value1) 

myValue 
myType 

SetVal(enum type, union value) 

GetVal() 

myName 
myType 
myNumElements 
*myValue 

SetVal(enum type, union value) 
GetVal() 

myName 
myOffset 

Jump() 

myOperator 

Evaluate(FuClLiteral value1, FuClLiteral value2) 

AssignVal(FuClLocalVar* var1, FuClLiteral value1) 

myText 

FoUiInstruction 

myId 
myStatus 

myInstructionText 
myType 
myStatus 

Send() 
VerifyAuthority() 
Execute() 
Abort() 
Cancel() 

SetOperator(EcTInt optr) 

SetOperator(EcTInt optr) 

SetFun(double (*func_name)) 

SetText(String text) 

SetLabel(String label, EcTInt offset) 

GetText() 

GetType()GetType() 

SetInstr(enum type, String instr) 

Evaluate(FuClLiteral value1) 

Evaluate(FuClLiteral value1) 

{abstract} 

_ : FuTdDataSource* 

_ : EcTInt 

+ : EcTBoolean 

_ : String 
_ : double 

+ : FuClLiteral 

_ : union{EcTInt, EcTReal, String...} 
_ : enum{EcTInt, EcTReal, String...} 

+ : EcTVoid 

+ : union{EcTInt, EcTReal, String...} 

_ : String 
_ : enum{EcTInt, EcTReal, String...} 
_ : EcTInt = 1 
_ : union{EcTInt, EcTReal, String...} 

+ : EcTVoid 
+ : union{EcTInt, EcTReal, String...} 

_ : String 
_ : EcTInt 

+ : EcTVoid 

_ : EcTInt 

+ : FuClLiteral 

+ : EcTVoid 

_ : String 

_ : enum 

_ : String 
_ : enum{ground, sc, instr,local} 
_ : EcTInt 

+ : EcTVoid 
+ : EcTInt 
+ : EcTVoid 
+ : EcTVoid 
+ : EcTVoid 

+ : EcTVoid 

+ : EcTVoid 

+ : EcTVoid 

+ : EcTVoid 

+ : EcTVoid 

+ : String 

+ : enum{EcTInt, EcTReal, String...}+ : enum{EcTInt, EcTReal, String...} 

+ : EcTVoid 

+ : EcTBoolean 

+ : FuClLiteral 

References 

sends/receives 

{abstract}

{shared ? all FOS S/S}


I/F object sent/received with all FOS S/S
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CMS Schedule Directive 

FmScDircective 

FoClDirective 

FmScGroundDirective 
FmScGroundComment FmScOrbitalEventDirective 

FmScSpaceDirective 

FmScProcedureCall 

FmScRTCommand 

FmScUplinkCommand 

myMnemonic 

GetMnemonic() 
SetMnemonic(const String&) 

myBinary 
myMnemonic 
myParameters 

GenerateBinary() 
GenerateComment() 
GetBinaryForm() 
GetMnemonic() 
GetParameters() 
SetMnemonic(const String) 
SetParameters(const RWSlistCollectables&) 

myKeyword 

GetKeyword() 
SetKeyword(const String) 

myKeyword 
myParameters 

GetKeyword() 
GetParameters() 
SetKeyword(const String) 
SetParameters(const RWSlistCollectables&) 

myTimeStamp 
myKeyword 
myDirectiveText 
mySource 
myDataSourceId 
myLineNum 
myStatus 
myProcControl 
myGndScript 
myProc 

CheckSyntax(EcTInt errcode) 
Parse() 
Execute() 
UpdateStatus() 
LogDirective() 

{shared ? FUI,FMN,FPS} 

_ : String 

+ : String 
+ : EcTVoid 

_ 
_ : String 
_ : RWSlistCollectables = NULL 

+ : EcTInt 
+ : EcTVoid 
+ 
+ : String 
+ : RWSlistCollectables& 
+ : EcTVoid 
+ : EcTVoid 

_ : String 

+ : String 
+ : EcTVoid 

_ : String 
_ : RWSlistCollectables = NULL 

+ : String 
+ : RWSlistCollectables& 
+ : EcTVoid 
+ : EcTVoid 

_ : EcTTime 
_ : String 
_ : String 
_ : enum{manual,proc,gs} 
_ : FuTdDataSource* = NULL 
_ : EcTInt 
_ : EcTInt 
_ : FuClProcControlWin* 
_ : FuGsGroundScriptControl* 
_ : FoClProcedure* 

+ : EcTBoolean 
+ : EcTInt 
+ : EcTInt 
+ : EcTInt 
+ : EcTInt 

creates 
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DMS Activity Definition Directive 

FoDbAccessor 

FoAcDirective 

FoAcSpaceDirectiveFoAcGroundDirective FoAcGroundComment 

FmAcProcedureCall FoAcRTCommand FoAcUplinkCommand 

FoAcParameter 

FoAcActivityDef 

myKeyword 

GetKeyword() 
SetKeyword(const String) 

myMnemonic 

GetMnemonic() 
SetMnemonic(const String) 

myKeyword 

GetKeyword() 
SetKeyword(const String) 

myMnemonic 

GetMnemonic() 
SetMnemonic(const String) 

myName 

GetName() 
SetName(const String) 

myStartStopInd 
myDeltaTime 

GetStartStopInd() 
GetDeltaTime() 
SetStartStopInd(EcTInt) 
SetDeltaTime(RWTime)FoCmConstraint 

myTrigger 
mySatisfier 

GetTrigger() 
GetSatisfier(const String) 

myMnemonic 
myValue 

GetMnemonic() 
SetMnemonic(const String) 
GetValue() 
SetValue(const String) 

_ : String 

+ : String 
+ : EcTVoid 

_ : String 

+ : String 
+ : EctVoid 

_ : String 

+ : String 
+ : EctVoid 

_ : String 

+ : String 
+ : EcTVoid 

_ : String 

+ : String 
+ : EcTVoid 

_ : EcTInt 
_ : RWTime 

+ : EcTInt 
+ : RWTime 
+ : EcTVoid 
+ : EcTVoid 

_ : String 
_ : String 

+ : String 
+ : EcTVoid 

_ : String 
_ : String 

+ : String 
+ : EcTVoid 
+ : String 
+ : EcTVoid 
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FOS Merged Directive 
cont. directive 

FoEcSpaceDirective 

FoEcGroundDirective 

FoEcComment 

FoEcProcedureCall 

FoEcRTCommand 

FoEcUplinkCommand 

FoEcLogicalExp 

myOperator 

Evaluate(FuClLiteral value1, FuClLiteral value2) 

SetOperator(EcTInt optr) 
Evaluate(FuClLiteral value1) 

FoEcTime 

FoEcDeltaTime 

FoEcAbsoluteTime 

FoEcSpaceTime 

FoEcOrbitalEventDirective 

myParameters 

FoEcDirective 

FuClParseDirective 

myDirectiveText 
mySource 
myDataSourceId 
myStatus 

CheckSyntax(EcTInt errcode) 
Parse() 
Execute() 
UpdateStatus() 
LogDirective() 

myLineNum 
myProcControl 
myGndScript 
myProc 
myActivityId 
myDASId 
myProcFlag 

FoEcLabel 

FoEcWait 

FoEcElse 

FoEcElseIf 

FoEcEndIf 

FoEcEndProc 

FoEcExecRTS 

myKeyword 

GetKeyword() 
SetKeyword(const RWCString&) 

RWTime 

myPlusMinusSign 
myStartStopIndicator 

Get PlusMinus() 
GetStartStop() 
SetPlusMinus(EcTChar) 
SetStartStop(EcTChar) 

myName 
myOffset 

GetName() 
GetOffset() 
Jump() 
SetName(const RWCString&) 
SetOffset(EcTInt) 

myKeyword 

GetKeyword() 
SetKeyword(const RWCString&) 

myBinary 
myMnemonic 

GetBinary() 
GetMnemonic() 
SetBinary() 
SetMnemonic(const RWCString&) 

myBinary 

myInhibitId 
myMnemonic 
myRTSFlag 

GetBinary() 
GetInhibitId() 
GetMnemonic() 
GetRTSFlag() 
SetInhibitId(EcTInt) 
SetMnemonic(const RWCString&) 
SetRTSFlag(EcTInt) 

myEpoch 

GetEpoch() 
SetEpoch(const RWTime&) 

myConversionFactor 

GetConversionFactor() 
SetConversionFactor(EcTFloat) 

FigureBinary() 

RWBitVec 

vec_ 
npts_ 

clearBit(unsigned int) 
data() 
firstFalse() 
firstTrue() 
isEqual(const RWBitVec&) 
length() 
printOn(ostream&) 
restoreFrom(RWvistream&) 
restoreFrom(RWFile&) 
resize(unsigned int) 
saveOn(RWvostream&) 
saveOn(RWFile&) 
scanFrom(istream&) 

setBit(unsigned int) 
testBit(unsigned int) 
indexRangeErr(unsigned int) 

lengthErr(unsigned int,unsigned int) 
nbytes() 
nfull() 

myCriticalFlag 

SetCriticalFlag(EcTInt) 
GetCriticalFlag() 

FoScActivityInfo 

myActivityId 
myNumberSpaceCommands 

_ : EcTInt 

+ : EcTInt 

+ : EcTVoid 
+ : EcTInt 

_ : RWSlistCollectables 

{abstract} 

_ : RWCString 
_ : enum{manual,proc,gs} 
_ : FuTdDataSource* = NULL 
_ : EcTInt 

+ 
+ 
+ 
+ 
+ 

_ : EcTInt 
_ : FuClProcControlWin* 
_ : FuGsGroundScriptControl* 
_ : FoClProcedure* 
_ : EcTInt 
_ : EcTInt 
_ : enum {y,n} 

_ : RWCString 

+ : RWCString& 
+ : EcTVoid 

_ : EcTChar 
_ : EcTChar 

+ : EcTChar 
+ : EcTChar 
+ : EcTVoid 
+ : EcTVoid 

_ : RWCString 
_ : EcTInt 

+ : RWCString& 
+ : EcTInt 
+ : EcTVoid 
+ : EcTVoid 
+ : EcTVoid 

_ : RWCString 

+ : RWCString& 
+ : EcTVoid 

_ : RWBitVec 
_ : RWCString 

+ : RWBitVec& 
+ : RWCString& 
+ : EcTInt 
+ : EcTVoid 

_ : RWBitVec 

_ : EcTInt 
_ : RWCString 
_ : EcTInt 

+ : RWBitVec& 
+ : EcTInt 
+ : RWCString& 
+ : EcTInt 
+ : EcTVoid 
+ : EcTVoid 
+ : EcTVoid 

_ : RWTime 

+ : RWTime& 
+ : EcTVoid 

_ : EcTFloat = 1.024 

+ : EcTFloat 
+ : EcTVoid 

+ : EcTInt 

_ : RWByte* 
_ : size_t 

+ : void 
+ : const RWByte* 
+ : size_t 
+ : size_t 
+ : RWBoolean 
+ : size_t 
+ : ostream& 
+ : void 
+ : void 
+ : void 
+ : void 
+ : void 
+ : istream& 
_ : void 
_ : size_t 
_ : size_t 

_ : EcTInt 

+ : EcTVoid 
+ : EcTInt 

_ : EcTInt 
_ : EcTInt 

generates 
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